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^^S)-*)-7l^-^3}-( Modified Chemical Vapor Deposition; MCVD) ^^^l^ ^r^7]^\ 
*fl7l« W l*r*3^ Jl-ir-i- ^<^l7l ^tr = 3*1^ ^fj^ ^7)- ^7>7}- ifl^H ^ 
^ ^-ti. 600°C~1200°C2] t=>1 7}1S><*| #7] ^-ti. 

500 °C o]^o] o.^^s. ^Sj^cf. olnfl, ^e)§)E^ ^ 7>^7> 

-fr^^r ^-W-^ ^eofl ^£ 7>^ ^^-B}o]o^ ^ o^ofl 

^ HsI^lE^ ^^oll^ "o^^l ^^l^cf. 

£ 8 
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T^^l^f^o)]/^ JL^-ajSl iH^^# fl* ^ ^ ^{METHOD 

AND APPARATUS FOR EFFICIENT DEHYDRATION IN MCVD PROCESS} 

°H, -*Afl* ^1 £ 7l^Ap Q Vo. ^ o_ ol s flX | 7l ^ 

* H&l*}- 5L^°fl 7l7fl^ A^VollnV ^S\o] sflA^o^^ o> 

S. l£- ^sfl 7l^ofl rcf = ^S)-*M^2K Modified Chemical Vapor Deposition; 
MCVD) -g-^* ^tt S-^Hr 7fl§f£. 

5. 2^r £ 1^ ^ ^*J51^ ^^3r>7l 5L^. 

£ 3^ £ IS] o^fl ^5)^- -£^7] 51^. 

51 4^r J£ 1^ *J-*H1 £]Sfl ^£]^r fH^^ ^^^>7) W 
51 5^r 51 1^ o]*fl ^S}^ ^^-g- ^^*>7l 51^. 

£ 6^ #efl 7l#ofl o]*V MCVD fK^^HH j^o] tt)-^ ^-ja i)^ 

^>7l 5Hg. 
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£ 9^ £ 8^ MCVD ^-^^ IH^^H af^ *=y_ <q 

£ 10-& cfs ^AHjofl ttj-a MCVD ^-g- HS^Hg £Al*>^ j£ 

^. 

£ ll£- ^ IJ-^S] S -^HH nf^ MCVD ^-g- = 3*1^ 5= *1 

XT 

20.. ^ 22..^rfl 23..^:^tfl 

24.. ^-w. 26.. £^1 28..J£*1^5j-<?] 

30. .7}^<Qs]-o] 32. . 7 >iHl]#e)-o] 40,50, 60.. .5. a)*] 3 

42,62. .«o v< l^r 
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<i9> £ ^ ^^5)-*}-7l^aV(Modified Chemical Vapor Deposition; MCVD) 

1H^-*cH 3-° 5*1, ^j-^^Ml^ MCVD ^711- ^tt 

JL#* ^ol7l ^ %°]t\-. 

<20> ^eflo^ 7] ^. hj-^o^ ^ o. ^ ^ a. H7fl ^j^7l#^(Modified 
Chemical Vapor Deposition; MCVD) ^ , £}Jf 7l>£#2>(0utside Vapor Deposition; OVD) 
^ ^ 7l^#s}-(Vapor Axial Deposition; VAD) 37>*1 cH^^o]cf. 

°1 ^^Ir^r ^-SS. #2fl^# ^^r^Hr 1000 °C °]<#o| 

Jl^r^- 71 ^ 0 2 -H 2 ^ ^-¥-3. 7>i 

3<H4 #2fl^ ^(Si)5r ^7l(0H-)7> ^<5H ^ 7 >Al^rf. 

<2i> Si-OH^ 1385nm ^ ^t}<^ ^7}*) 7} 7} ttfl-g-oll, 

1200-1600nm^ ^ <^^-« A>-g-^- ^ &7fl ^cf. ^wV^ o.s 1385nm B^tfl 

^>-g-^>7l ^H*lH^ ^^ol 0.33dB/km °l*}7 r 3 <^o> ^cf. 

<22> 1385nm s|-#tfl ^ ^o) 7 ) ^^a] , OVD ^^H^ V AD ^e^7> 

1- ^H(Soot) ^S. ^, ^^-^ ^7l« ^T^Rr Cl 2 7>^ HL^f <*4i# 

-^^-71-^1- 1200 °C -grS^. 7l-1f-o.5-^j H-Cl* ^^a1^o.5.m) 

0?H^ o.s ^l7l*>^ H-^ ^(Dehydration)^- ^*8^LiM «H^^ 
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4 s 5a4. ^M-, MCVD^^ ^-w tfl^l ^-g- s}7l nfl-g-ofl ^l^^cH] 

< 23 > l-g- 3-2^, ^sfl^ MCVD ##(10)£] ^(12) *}o]o\}*\ Si0 2 # ^ 

-g-°.iiL *}±r -n-W (14) 7 > SJ^JI, ^(14)3] o>Hflofl^ AV^-^i: ^1(16)71- i>i7>i 
^ #^-^JlS ^^§1 oI^^a^ si, Ge ^ tiJr-g-7]-^# 0 2 ^ *}-§-^ 

Si0 2 , Ge0 2 «- aj^tb ^(14) tfl«-ofl ^x\?\x] =lo]9}- l-sflJEL-I- ^^*lcf. 

<24> 5L 2^ 5L 1<HH ^^o.S ^Al^ Jf-g--g- SN]*H ^o.^, 

^7>^7> ^(14)51 ifl^ofl ^s]^ ^.4 T^Hl^l oicf. 

<25> MCVD ^^H^b S^1(16)S °m ^(14) ^7]7> ^^>o^ ( 

± s^l(i6)«- #e^} <i^4 ^ tii^.<g ^^o.s Ml^Rr ^ °1 M- #sflH. 

<26> #^<?l^r *)1 10-2002-39360^^1 *] 

^5. ^-el^H -^^^r T^tA^ 1385nmtU^HH 0.33dB/km %<&^.-$r 

< 27 > ^#*V -H^-t^HH^ #Efl^ MCVD ^ofl 1H^5|- ^-g- ^-§-^H , 0VD, VAD 
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*H ^r^W. Ij-^i^HH *\}<£& Hj- 5^ iH^^l ^ 7 >^ MCVD ^-§: 

£ 3 ifl^l £ 51- t2^°] thg-3|- £4. 

<28> ^Bfl°] mcvd £ 3ofl 3*1^, ^-w (14)51 xfl^ofl €■ °d 

^ Si0 2 » ^H(soot)#Bfl5. ^<g*M£>H £^1(16)1- °l-g-*H ^-H(14)» 

1200 °C -1600 ^r£S 7}<I*H rHf fMKU)^) iflSH f^M^rf. 
<29> o] <f £ 4 6il <*^, a>^, -fif- ^ 7>i# ^^fV «fl^- 

*H ^-«(14) -fh^^l^l^ m^l(16)« °l-g-€H ^-ti.(14)« 500*0- 1300 "C^Ws! 

Sz^S. 7f<i^H ^ °1 ^cHH ^(14) vflofl $7fl*Hr Si-0H^ 

Cl 2 ^ #-§-*M HCl-i- ^l^^uf. 

<30> t^g-ilS., £ 5<^1 £^1(16)1- ^w.(14)» 1700°C ol#S] 

^£5L 7><I^o.S*l ^-w.(14)^ vfl^ofl ^3}-^ <^x># ^Al^lrf. 

<3i> o] s^^-fr bI-^H #efl^ ^ ^ ^-^ (Col lapse) 4^ **fl ^« 

(14) iflJf^ 

^71 nfl^-ofl C 2 F 6 ^-i- AV-g-^H S^-l: ^7l» ^T^l ^tf. 

<33> 7l^ MCVD ^±(14) vfl^ ^o] ^^O.^ ^ ((KM 

-fi-"^ oVq^ ^V^ofl 7>i xfl-MJE. ^^71 £. + 7} ^7.fl*H, 

1385nmtfleH>M<a] ^7H ff^ £^ ^o]o] ^cf^ ^ojcf. 

<34> olf «M^7l -g"^^ 0VDM- VAD ^^Rr 

^ ^(16)7} %-*\SL£. -g-^o]^ f^r^* ^, ^-#*V ^^1^ 
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iflJjLofl tf^g. Hsl#^r Q^JL ^q<L3. 1200°O1300°C5. 

71-I^Kr OVD, VAD^^ *h 6 l 7> ojcf. 

£ 6°\) 5.*}$. aeflib S.^] (16)^1 $1*H tc)-^. ^u. (14) ^£ uf 

Ej-^cf. ^-w(i4) iflJjLo} ^-«.(i4) vflo] -fj-g-o.^. <y*fl nEfl£ >JHH fr ^ -f 

£*1(16)7> °}&*k ^-f ^-tL(14)^ ^-^Tr iflJjL -B-g-3)- SjJJL ^-A>o) 

^*j=6.S ^7}7\] ^Cf. cq-e|-Ai o) JjL-g-oflAi -frSJ^fe ^7}^o\) ^ 

Ir^tiV-g-^ jL2)-7> ^JE<4 A]*H| sl^H Si0 2 7l- *!^o] 5>}tHr 
-HB^}^, 800M*>^ <^<*,g- ^AV 7 i s o]^ o_<^^ ^ oic)-. 

^±(14) vflofl si0 2 , Ge0 2 #-§-7}^7> ^(H)M- ^7l(0H)W#4 

4 ^Ml ^ ^ ^ S.*1(16H1 ^«fl 1200 °C~ 1600 -H£r°.3. 7><IsH f^^gol o] 
^^lJl, ZL ^ £ 7b ^ £ 7c<^l 500 °C~ 1300 ^£5. 7> 

l^^i iH 1 ^ 0 ] ^<^\+i=f. ZL^q- ojnfl, ^(14)^ ^-f^ £ 7b°fl £A]^ ^ 
^3 ^Hlfe- 500 T> 1300 ^£5. 7><l£]i4 1 S.^l(16)7> ^(14)2] *hV«-5. o] 
^*Rr lH^§^ 7c)<Hl£r 3^3*! <£Qo] <£o] 5 oo°C i ES 

711 ZLBiq-, fHr^ 3^4M:£ ^-a^ ifl^Mlfe He, Cl 2 , 0 2 ^ ^ 7 >^^ 

^^(H)M- ^>7l(0H)S}-^-l-32)- ^ o.^^o] ^oj^ 7] nfl~ofl ( 500 °C ifl3} 
# fHl(14)^ #«V^ ^ tt*] ^4. ^ 7fl-2-<§ 7>^7i^ 
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o)^ 5L 7d«\] S.*}& i^t^^H S.*1(16H 1700°C -H£r°.S 7>^5)^^ 

<38> g=^ ^-#*V MCVD ^ 0_V-§-ol £^(16) e H o^ -H^r ^ <^MH ^ 

M-71 nfl &<>)], <8^HH iH^-§-°l VAD, OVD ^ofl H ]«q ^tfl^o.^. 

^-(Modified Chemical Vapor Deposition; MCVD) Ir^H iHr^-g^ ^ £5. 

<40> cfs. s-^o. MCVD iHr^ ^ 

<4i> £ cfs. a.^ o_ av^*v MCVD HB^l^ y o>^# ^^*>7l £|tr H. 

<42> ^.7]^ ^ ^^> 7l <^>o} m. «v^ofl oj-s ^^^7l^#^-(Modified 

Chemical Vapor Deposition; MCVD) ^tMH JL#^<?1 IH^*^ 

<y7>7> vfl^ofl ^aVsj ^ofl ±=. ^ 7fi# 600 °C~ 1200 

n l^1 7><i<5H ^7l ^J± A Ef 500 °C ol^-ol o^j^s. ^sj^cf. 
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^-7) ^-W fi] ^-SjL ^ & O.^ , S^r ^71 <t^ 7>i« 4>7l ^*Rr 7> 

^ ^e}^ ^ ^JE SZjl, #7l ^ 7 |it Die) 7}<l*Kr 3*1^ # 

7] ^-a.7> s}^ 7}^ is} 7]} ^]S\JL Sq^-Bl 7>i ^^-5}o] O.S«- Ei ^7) 
7}i7} ^]i47>^ ^S7j- ^til^ ^tfl iflJfQ] ^£ ^rf. 

<44> ojnfl, a> 7 ) ^ 7>i# n}^ 7><1^ ^.^^E^] ^^S)jl, # 7 1 5. 

<45> ^-71 ole^l^ A o V 7l S&l*lE^ ^3.Jf3 ^ 7)^# iLJi^l 

<46> i^Vtgcq c^s. ^^ofl MCVD Sa^^, ^cfl<2}- ^^tfl A> 

°H1 ^ 7>^>7fl i§*]€ -^-W- ^<H1 7>i» ^*Hr ^ ^1, ifl 

oil ^fi] 7>>i» ^S}^ ^>7l 14 Ef O]^^ S^ll- ol-g-^o^ #71 

7> < i^-5i)- ^Alofl, #7] ^ofl ^5]^ 7>i# #71 0^ £^]o) 7 ><I^Sf 

^uj- ^ ^5L^ nisi 7>1^ MCVD ^^H^ »^°] afl-g-^i}. 

<47> H>^*>7fl, #7] ^7} vlH a]--g-7|-il- ^°d*H ^71 ifl^bfl 

^1*>£^- -8-71 ^tioll ^<$s\7] *H Die] 7 ><i^ ^ sat}. 
<48> rf^. a o v 7 ) ^pgo. ^. 7l ^ vfl<Hl ^a}-^ ^7}- <y*}» 7^ 

^ A o V 7l ifloflfe- av 7 ] s vfla. f£f 500 °C o|a^o S -fr^KE^- 



32-11 



1020030012132 #3 2003/7/13 

<49> olnfl, # 7 J ^S. ^S)^ 7>^# u] e) 7><1^ tt #7l 7>>i7> -fr^S} 

^ A o V 7l -ff-ii^ ^-e^ ^ Sl^. tfloVO.S.^ #7l ^-W ifljg. S^fe 7} 

it 7}«|5}^ 3*1^ #7l 7 >>i# #7l ^-J±5. ^SRr 7>i ^eKl^ ^ ^ 

*]<Q ^S. 9151, IE tfl^SAi #7l so ^ s ^S)^- 7>i# P]^ 7><1*>^- £| 

*l*r #7l -^y.7> S]^ 7>^*>7fl -M^l^ZL 7>i ^g-E)-°l -2.5.-^ #7l 3=*^ 

^^TT 7} ^7} M-7>^ 1^7} ^#*} #7l ^av^ ^Cfl ifly-n ^ oJCf. 
<50> ^o] £ cf^- «^ofl tcj-s^, A}ti>; ^ ^Jl 

^Cfl ^ ^-^tfl; #7l ^tfl^ ^^tfl A>o] en] 5)31 7>^§>7fl ^ 

« ; ^-ti^ #7l s y.^ ^^^Ei Ef^^i #4 oi^H ^-71 j^- 

JL* 7><I*Rr #7l ^tflofl # 7 } ^tfl# ^ # 7 ] ^-W.Sf <g 

-f-SH ^^-S-f-Ei #7l #y«1 71-^1- ^^*>7l fl^ 7>>i ^EKl; $J #7l 

I^T^Hl # 7 ] ifl^^E] 7>i# Sq-^-S. Hfl#^>7l ^ 7>i «fl#E}- 

IW, #7l ^S)^ 7>i# 7>1*>7l He|*lE^7l- #7l 7>>i 

^ ^^5. #°fl -g^S)^ MCVD ^ofl^ HE]*)^ #*l7> 
<51> yf^^Tfl, #7l S.B\t\^ #7l ^ 7>^7> #7l H.O) 

^l^Jl, #7l = 3*134 # 7 ] ^tfl AVolo]]^ A o V 7 ) HE]-&)E^ <g S Jf E i #7l ^ 

<52> cfa tHo>0.5.>H, ^"71 HSl^Ei^ #71 7>i ^"g^Sl^ jfl ^ ofl ^^^Jl, 

#71 HSl-5-lE^ #71 ^Mrtfl AfoHl^ #71 HEl^lE^ <£S.*B\ #7l ^cfl* Ji^Bj- 

7i ^itb *&<£®°] -a^m ^ SZ^. 
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<53> rr. cfa. cfl o> O.^ , #7] EBl^E)^ #7l ^cfl tflJ^ 7>^ ^^S^l ^^S] 

<54> olrtfl, ^-71 sej^B]^ 1^ S^o] 7 >^?V ^ o] a]-^^. 

<55> ol §]- ^h.^ £ «>^t!: -S-Afl«l ^^S>7l^ tb^. 

°H SM, ^ ^^^H 7>>-g-<£ -g-O^uJ- v±o]^ 3§.^o]7)lJ\- A>^^o] o)Dl 

<56> £ ^ bv^o^ ^^Aldflofl rrj-s. ^S^ltff^KModified Chemical Vapor 

Deposition; MCVD) ^ofl ^>-§-£l^ = 3*11? ^l^l iL<*|^-^ £.^o]c|-. -M. ^ 

^^1 HHl^l^ #*1^- 7l^^l MCVD ^-g- ^7H^-S -S^fe <^ ^i£<y 

*1W t£ 5&£>t, ^#^1^ ii^H H2l^l^ #*1^- ^«V^<y MCVD ^-g- <£u]ei\ 

<57> £ go. > ^. Hel^lEi ^1^ ^71 ^)o] 7\^7\ *i«K20)-§: 

S.^}JL, ^wV(20)Sl ^^flfe AA ^tfl(22)i4 ^-^cfl(23)7> ^1^4. ^tfl 

(22)^ ^^Cfl(23)^ ^0)1- 7HH, n A>oHl^ tfl«-7> *)6\ 51^ <£-g-^o} 

^-a.(24)7> ^^mrq-. ^ (24)^ ^cfl(22)2f ^^cfl(23) *}°HH ^# f^jlS 
3^ 7>^*>cf. 
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<58> ^(24)^- 9l^& $1*1, «>^*>7fl^ ^-«.(24)^ SVJfofli- ^1(26)7> ^l^t}. 

£^1(26)^ at> ^-J±(24)2j- 5g^3r>7fl ^-^^o](28)^- ^*(24)9) «J 

^S^-Ei Bl-^«-^l ^-ti.(24)» 7V<i^- ^ oicf. £*1(26)^ 

^-«(24)<H1 cfl*l 7>1^£1- S<g^ ^ &5U=- 7f^*> %o) ti>^^>cf. 

S*l^eKi(28)£r «>^*>7fl^ ^tfl(22)^)- ^^(23) tfl^^l Jl^^cf. 

<59> ^tfl(22H]^r HL*V ^^«-E^l ^- « (24)^1 7>i# ^^S}- 

^l(30)ol ^^l^cf. 7}^<£ 51-^1(30)^- ^cfl(22)l- ^ . ^-J±( 24)^1 xfl^ Si, Ge 
^ «V-§-7>>i ^ He, Cl 2 , 0 2 ^ ^7>^# Stb, 5La| 

3*1^ &&*1<L>, ^*)H ^cfl(22) lHI^ ^-ti.(24)S} 7>^^e} 

< 60 > ^^^^(23)ofl^ 71-^0^^.01(30)^ cfl-g-SKr 7} ^^91 (32)°} -£*1^ 

cf. 7>^afl#El-oi(32)o. e ti.(24)oi tfl«..g. -f-n]-*V 7fif tifl#*>^ 
cf. S^, ^^cfl(23)^ ^-^^]^ igT^ 7^01^5.(^^1)71- ^ 

<6i> 4^^-, ^-J±(24)S. 7fi^ ^-^-^S. ^Hl iel«lE-l(40)7> id^cf. 

^HHH sei^Eic^)^ 7>^7l- -B-^s]^ ^- a. (24)^1 

^, £ 8<H1 ?A*\^, HE]^Ei(40)^ ^tfl(22)2l- <y^tt ^^oll^i ^j^^^-S 

^(24)1- 7><M^>5L^ nM^r*. 
<62> -?fj±(24)2l ^Jf S§1 ^o}o\) ^} 7 } ol^^> nfl 

£r5L7> 500 °C ol*>S. ^olT^A-1 *fl_o_9j°l 7V^tV cg-^oiojci. ne^u)-, ^-#*V 
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(40)tt ^-«(24)^ -f-e*- 7>«i^-o.S.«| ^-J±(24) vflS -fi-^Slfe 7>i« 

<63> £f, = 3*1^(40)51- ^tfl(22) AH<*flfe y o V< l^:(42)* ^ 

°o v ^^:(42)^ = 3*13(40)3 1°1 ^tfl(22) ^-«.(24)« ^tfl(22)ofl JZ.^13^ 

$13. 

<64> s 3^(40)- 333- ^ <?] oj^J o_ A ]~g-^ ^ £ ^3 

3 333^3 ^5 2 q^S| ^7l^^l ojojo. A >-g-^ ^£ ojtf. SEtt, ^33 3 

(40)^ ^-«(24H1 7>i# 7>1^- nfl A>^>7> 3^ S3 £ Jl3*} 

°i °J3s <i^# ^ fls^ ^3xr 33 3^33.3. 

<65> 3"#-8r. £ ^3 ^33^ ^ ^ ^ El ofl tfl«fl 

^3^r ^33^ 3^ MCVD ^3 IH^-^* 3X3 <?1 ^lS #3 -£^3. 

<66> MCVD ^3 3*IHfe y^-oi^oioo) o. -§-*!) #J±(24) vflS. He, Cl 2 

, 0 2 ^3 f^7}i ^3 t^7}if ^3-^3 £3(26)* **fl ^-«.(24)3 tfl«-» cfl 
3= 500 °C -1500 £r£iL 7>^tVcf. S3(26)^r ^-«.(24)» 7><I^ °fl £3^3^ 
(28)* 333 ^y(24)3 ^^S^-E) Ef^-sfs. 3^tb3.' 

<67> S *V, ^333(40)^ ^« (24)3 <?1^*V ^3^3 ^1(24) vflS. ^3 

^ l:^r7>>i# tflsf 600 T> 1200 3 3 7>1*lcf. ^, ^-tL(24) iflS ^7> 
^tt £3(26 HI 3*U3 7>l£l7l *H1 = 333(40)°fl 3*fl ^^-§1 ^ ^JES 7]-^^ 
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A. -M, ^3*1^(40)^ £^1(26)7> ^w(24)^ EKH*-, a ^^rfl(23)<fl <*13^ 
ol^^Dj^i ^-ti(24) 3] ^ -f-4*}Tir tr^fit *1^3 7> 

, ^-S <?l€fl -^±±(24) vflJfSJ -&£^r ^1*113 800°C oj^-o.^ °-*]^ ^ 014. 
n*eM, H^^lBi(40)<Hl Sltb i7li|ol 2\n ^(24) xfl^-fe ^^1^0.5. ^£7}- 
*M1 S|^, ^^S. fH^-§-£: ^*L( 24)^1 31*11 fAH xl^^o.^ 

^ sa>n 

500 'C <>)*}£. ^SL7} ^J-tV ^-ti.51 3i apf ^^ollA-j ^7].^^ ^] ^-ti(24) q}S ^ 
^^(H)M- ^7l(0H)^#ol ^.sl^tt ^^o. ^ - &7l] ^4. S*V, # 
^ €hH1 l^^l Hel^l^ #*l^r ^(24)31 ^^-«. S jfBl ^s]^ ^ 

(H)M- ^<lV7l(0H)5l-^-## ^(Cl)^ *1^JL5. al-g-Al^A-l ^7l*>7ll ^H, Olsltb # 

-f-sfl 1200-1600nm^l M ^ ofl ^ 0.33dB/km °1*><?1 <y=^o) 

l^^S *ll3:SRr 3°1 7}^7\] ^4. 
£ 9^ HBl^l^ ^^1 Sl«fl S*l (26)^1 fl*H 4= = 

W.(24) ^ f£^it M-El-lfl^ ZLEfl^ol^. O] ZLEfl^ ^-ti.(24)^ ^^l -£*1 
€ Hsl^lEi(40)7> 1200K^1 ^^Rr i^AS ^ *V ^40]^. o] ZLSfl^# 

%V^^ > S-el^lE^l- A}-g-*H ^ ^sflcq ^^7j5f(i 6 #2:)<*fl Hl«fl ^-W^ ^a.^ 
£7> 3l*113^-S ^Wtt ^ 5^. S.§1, £L<*^*$ 7}^ 2) 7)^o} 

800K ol^l-s. ^r£7> *>7j-^ ^^o] ^eflofl w^fl ^7l^o.^ #^1:51 A ^ , 6\±- § a. 

^r^€ iK^^cHH^r ^(H)M- ^7l(0H)^#^l Sltb *H^°1 
71^1 g^Tluj- 3711 #<H€-^ ^nlW. 
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3hfc*Hr ^£ 5U°-°1 , 0 1tt &<>1 0.4dB/km^H ^7>^ ^^o] n&| 

£7]- H^*]^|(40)ofl Sjsfl JitJ- ^ri^^S. 1200-1600nm^ 4# 

tfl«, ^-*| 1385nm ^#tfl^«IH, 0.33dB/km ^^-fr ^M*Rr 7} 

(OH-free) ^^--fr *fl^ 5^1 ^ 5^. nJ-BH , 1200nm~1600nm^ 

3*|) jxj-^-cfl^oflA-l cflolE^ 7 B=f*> ^-B-l- ^wl^^ofl ^4=)^ «J- 

wj-^^ MCVD t^a^o] c^ls. §0} 

*l^>5^. ^^i4, «]r=Al l-^^oll^ tb^^H ^>-g-S]^ 

. ^3 HEl^]^ MCVD ^ ^^ofl 3-£-£]53# 

«<H, MCVD ^^§-*<H 3-?-* ^UL^ ^4 

£1}. ^H§^-§: £ 8^)1 £A}^ ^tiV^o] ^.g. ncfls. 

^-f , 7>^^^e} oj(30)^- J§-n ^h±(24) ifls. Si, Ge -f-^ ^-g-7]-^l- ^^ji, 
(24)1- 014,^ £^1(26)71- ^-t±(24)# 7><a*H ^-7] «}-§-7>^# 0 2 ^ ^-§-^171 

ZLS.^ Si0 2) Ge0 2 l- 3^ Hi ^S. ^-H(24) ^a]^ #efl^l: 

<>H, £^1(26)^ 7}-^^^ cfl^ 1200 °C -1500 °Coli=f. 
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av^^v ^MHH Hel^lEi(40)7> 24)^1 -^e* 

<>H, 5.^^(40)21 7>^^i^ £*1(26)£] 7>^^r£2f ^ u(- cf^ u]-^ 
*j*>7fl^ Ihr ^1^- -S-^tb 600 °C -1200 °CS ^^^cf. 25)^, 

He]*lEi (40 H £]sfl ?N±(24) ifl^ ^r£^ ^^1^ ^§£f £-7fl £] 

^, ^]«fl ^E]7f f^-iff ^ ^Tfl ^Cf. SEtb, = 3*13(40)41 ^ 

*fl ^rH( 24)^ tfl«- 7 > ^Y^-S. 500 °C ifle^Kr 3* ^^--g- ^l^Ml 

3.^, ti}^-7>^S}- ^1 ^«(24) iflS. ^4i(H)M- ^7l(0H)2|-^-#^ 

^*fl ^E)7> °}*}S>] ^^o] J^S^ ^ ^ olcf. 

SEth %2\7\ MCVD i^^ofl ^.g.^ £tf. oj 

a>^o] r^^-g- £ 8°11 ^l^ol ^£ ^-g-^ ^E)?> <^7} 

^(24)^ ifl«H) =§^€ £^1(26)7> ^-ti(24)» ol^V^i cfl^ 1700 

°C ^ a. (24)1- 7><1*H ^7.>1- ^^^7J4. ojufl, ^.y 

(24Hl^r 7>i^^ 51-^(30)^: #*fl He, Cl 2 , 0 2 ^ ^7>i# ^4 ^1 

t^Sl ^el <5l&|(40)^ ^J±(24) tfls. ^M^r l:^7>i# S^l (26)<=H1 Sl*fl 7> 
1517] *H1 "IeI ^JE, w>^^7ll^ ##t!r ^ <m^- ^^t!: 600°C 

-12001:5. 7><i^. HE) §lEi (40)oll 21*11 ^-«_(24) i-fl^ ^51^ €^1^0.5. 

iL4 ^^tl- ^i^lt ^H, ^) 500°C -°r5L7> ul]^7>^ <§" <^ o] 7} °1 0} 

7ii4 S 7 l^o.S #0^.711 3<H, fH^}^ ^) fK*(24) tflS. ^(H)M- 

7l(0H)^#ol] ^5}^ ^ 7>7l- 711^.^5]^ ^ #*1 ^ ^ 
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<76> 5L 10^r 1^3] t}-g- = £A]^-Cf. -M. AJaH^ 

.<77> M. ^AHHAi, ^^(50)^ ^Cfl(22)^ vflJjLofl A^)^ ^tiV^O.^, ^ 

cH(22)^ ^w.(24)^ SI*! 7}^}A) £3^4 -£a| ofl ^^o^c] ( 30 )o.s.«- b) 

*| ^^(50) ^^cfl(22)^ 7>iol^^^( 5 2)^. o]^*V ^ofl 7}+ 

<78> ol^, ^tfl(22)2} 7}^o)^^^( 52 )^ He)^l&)(50)S^-E^ Jl-g-ofl 3^7} o^fl 

<79> ^. ^A]^]^ S^^]^ yjS. S& )§]E^ (50)^1 ^^]^^]7> ^ r}±_ 

*}°}7} 9X<L^, ^-«.(24) vflS. 7}^9] o]^733_ Aj-ofl -i^sicf^ *HlAi Aj^ 

^t!- ^ JL2).# SHrtK ^*HH1 

= 3*1*3 ^11- MCVD iHr^ofl ^-g-^" ^4-, £ 9<H1 ZLeflHSf 

7^ Oi^r ^ #^ol4. 

<80> S*V, a cf^- A]AH) S Ai ( ae]^ E ^ 5L noil ^j^ej ^^cfl 

(22)^ i^ofi ^*l<5Rr 7>^<a^ol(30)^l ^£ &th o] ^ o. ; ^E)frlEi(60) 

^ 7>^^°g £|-^(30)* ^lM-^ 71^11- nlE) 7}^}7]] S\ ^ , n 7]^ ^^*}- ^51^L 7> 
1^1 #Efl5. ff-*(24) tflS. ^<y^4. 
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^-§1^(60)^ ^^l^^l^ 1^-§- s|^>7l ^*fl ^cfl(22)^- ^ 

^tfl(22)7> ^-fr iflsfl, He) %M (60)sf ^cfl(22) AH°Hfe 

#(62)* i§*m ^ SUilH, °1 ^#(62) ^nfli- l^-g- 

iLtf Jrjlf^ ^£ olcf. S ^V ( ^3*1^(60)7} «3^°1H 7>^<y 

^(30)^: <g°fl S]*V ^l^M ^*fl Vfl^^ol -jo^ ^fl^ S ^ o] w}- 

^^4. 5E*V , He} ^(60)7}- -i*ls)xr ^^d] ^<!^ns. ^ 

^Hl^q He^lfJ «1 4=- He)^lBl(60)^ ^^1^^171- st^d ^Hl-^ 

T 1 ^^ H.e)*l^ MCVD IHr^ofl 3-8-1!- £• 9°\] ZLEfl 

z}- ^aHI^. ^-g-*H 1200~1600nm^ 2.^ 

^ , 1385nm <*M]^ o] ^-*^^o] 0.33dB/km o]f>}*l JL%-^°) 
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<85> o]^ £o] ^6\) ccf^ MCVD ^>?HH£| ^5-1*1^ * « 0 >^^: ^ 

*H fHp7> ^1^^ ^ SI^, ^1 ff-i± ifl^ ^.^ 7} o.^ 500 r o]^ S vfl^ 

^ =^^7] ^7Ul2}-7> i ^ ^-fJ*H, ZLS. 9\f$\ 1200~1600nm£] 2.^- 2)-^-cfl 
^, 1385nm sHH^H^ #^^0] 0.33dB/km 3L%-^£\ #^-fi--& °3 

<87> IEfV, i^rgo] st^lD #*lfe ^. S ^^ofl -g-oj^l ^ 

^ "11 -f ^ 7>^ ^ ^^Hr #^o] 

<88> SL*}-, ^ V ^S] E.^)^ #*1 ^ tij-^ o. MCVD ^.tf ^^-^ #^ 

4 ^^<HH-£ ^-§-€ ^ Stixr ^-§-^^r A^. ^1, t^l MCVD ^ 

^4-, ^7>^ ^VJ: o.^. ^o]^ ^^o] JL3}# ^£ 7> 
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[^t 1 * 1] 

^^^•^l^-^aJ-CModified Chemical Vapor Deposition; MCVD) fK^^Hl 
<y^>7> ifl^^ j=v ^ ^s)^ 7>>i# 600 °C -1200 

JES 7>^*M *=y_ ^o} 500 °C Ol^-Ol ^ S.^ O. . 

MCVD Jl^^^I iHr^* ^ 

2] 

[^^* 3] 

7>>r« 7><I^ ^*l^r ^71 ^ 7Vi# ^>7l ^-^^ 

7>i ^5r«y^ ^ ^^o] -J- ^ MC VD jL^^jo] IH^-^* 

[^^8- 4] 
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AltiVoi u(l«-o] ^ -§- ^-^ ^ MCVD ^oflAi Jl^t^^I iK^^-t- H 

5] 

^1 1*J vfl^l ^ tb %H1 5U<>H, 

#71 iH^ 7}if Dl^j 7>1^ H5l*lEH 9)Zi\ ^S\JL, #71 H^Ei 

^ ^ 7>^*V ^io^ ^ MCVD "o" ^« °1l A 1 JL#^<a IK^^-Ir 5L 

6] 

^ 5K>7l #^^-(Modified Chemical Vapor Deposition; MCVD) ^^l 9X°]*} , 
"h^I-^ ^#°11 , #7l -^-y. iJH 7>i# ^^el-^A-i #7l Ufa}- oi^} 

^ S^ll- ol^>C^ #7l 7><i^ ^AHl, #71 -^ti vflofl ^o) 7> 
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^» #71 7]-<l^r£^ ^-TiM- ^ ^JES Die) 7>^fe 3^ 

fe- MCVD -g-^H^ 
[3t^ 8] 

#7] «>-g-7>^^ ^-7) ^-tl^l CRY 500 °C ol AVO^ a o V 7) j^wd)} 

^^71 ^ofl 71-^S]^ ^SLS. ^ MCVD ^^H^ 

9] 

^"71 #7] fN± ^7># ±.£X\ ^ 

^7} ^ti. ifl<*flfe ^7) ^JE!- 500 °C ol^S. -fM^SLS- n]^ 7>1 

£ 7>^7|- -^g-s)^ ^ -if-^ilS. ^ MCVD ^^H^l « 0 >^. 
[^^•^ 10] 

^7} ^W. xflS ^^-5)^ 7>^# n]^ 7}-<i*Hr <H*l^r ^7} 7>^7> ^-^5]^ ^ 
^-e^l ^?^r *>^r MCVD ^^H^ SB^HU 

11] 

A lO^Hl 9X^^\, 
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S^^l 7>^-*V MCVD s^^l^ w 0 >^. 

I^T 1 * 12] 

*)1 11%H1 

wJ-^^-o] 53 # IRjiLS <5Rr MCVD ^^H^l HE]^ 

13] 

^7) tflS. 7>i# nlel 7><1^ ^*l^r ^7) 7f±t ^71 If-* S 

^^Vtt 7}^ ^ ^^l<y 53* ^0.5. ^ MCVD ^^HH^] Hfi]S]| 

W . 

1*3^ 14] 

13%H1 91°]*), 

^ 7}^ 53* ^8-2.3. 5T>fe MCVD ^^H^ SE]§1^ . 

15] 

^l^l -g*!^ 53* ^'AS S}^ MCVD ^IHH^I HE]*1^ wj-^. 
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16] 

^-71 tfls. ^g-E)^- 7>i# 7>1*Rr ^|tt ^"71 ^-«7> 2] ^ 7\^\A] 

^-71 ^tiV^ ^cfl tfl^-ol ^ ^ MCVD ^^H^ H^^]^ «o V ^. 

[3^8" 17] 
^1 16%H1 

^-7] iH^ 7>ri# ^E] 7f1*>^ ^el*lE^] 9)i$\ ^f$£)jL, s&7] HEl^Ei 

^ 2:*H 7>^*V ^ MCV D ^«Ha^ ^ . 

18] 

^l^l i^l^Tr 3* ^^.S. sr>^ MCVD ^^H^ He]^ w o >^ . 
19] 

^71 ^rflfif ^i^tfl A>oH1 33 7>^<5>7fl i§*l£]^r 
7>^*>^ ; 
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#7l ^-ti^ tfl^-S. 7>^» ^<$f>}7] 7}+ ^ 

7>i wH^^-oi^- 5L^VJ1, 

#7] ff-tLJL 7>^» ol^ 7><ls>7l ^ *V ^E]^]B]7\ #7} 7}^ 
3_ #ofl ^^ls)^ ^W7]#^3j-(Modified Chemical Vapor 

Deposition; MCVD) ^HHH^I ^*M*1^ #*1 . 
20] 

*11 19* 0 H1 $X°1*), 

#?1 HSl^lE^ #7l ^ 7>>i7> -f^E]^ #7l ^-BQ\ JjL^dfl 

3i* ^-2-5. ^ MCVD ^ofl*| s^^j^ ^ 
21] 

20%H1 SH'H, 

iLJL^l ^ «o v< l^: 0 l ^l^lxr ^ MCVD ^<HH£] HHl^l^ 

22] 

*11 19%H1 $1°]*], 

#71 HBl^E^ ^-71 7}+ ^^-5^-0] ^ ^ <^H1 ^ ^lo S ^ 

MCVD ^-^<HlAio) ^ei^i^ ^i. 
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[3t^ 23] 

iLJL<5}7] « 0 ><I^ro] ^^1^^ £^o s ^ MCVD ^o^S] he)*^ . 

24] 

*n i9%hi sa°H, 

tt MCVD -^*^HH^ He] *] ^ . 
25] 

MCVD ^^H^] 
[^^J- 26] 

*)] 19^ vflxl *fl 25*J- ^ ^ -sj-oil &<>H, 
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